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The Limuiuvs Facter {8 (FC) 2 multidomain glyeopro.
e that binds baclerial endoloxin with high affinity,
belongs to ihe serine protosse fonily of the complement
and blood cosgulstion cascade, Hers, wo provide com-
poiling evidenes for the importance of moduizr ayrange-
ment and relevancs of the proline-rich region (PRR) and
Heglveosyiation $o the seeretion and function of FO, We
propose that PER could be s universal conformational
domain that reguistes proiein folding and targeting.
s Ineking PRRE preceding the serine protosse domain,
were iocalized intraceliularly. Misfolded conformers of
the intracellular FUs were more susceptible to trypsin
digestion. Glycosyiation inhibition studics indicate that
the presence but net the exact stractare of the Noglyonns
zifects the seoxetion of FO, although the complexity of
glyoosylation may infl s and inpefrscinced prox
teolyiic cleavage with resuliant enzymatic setivity, Dis-
rupiion of specific N.glyean sites ot positions 740, 787,
and 812, downsiresm of the PRE, at or near the serine
protease domain, blocks its secretion. Uo-expressed mie-
lecular chaperones like s calnexin associates with
giyeosviated FOs {0 nerease e solubifity and secretion
level but did not alter thelr expressiown profiles. Owr
resuliz clearly demonsivate that the folding and secre-
thon of & mealiid i serine prof Yk PO ave deter-
mined by its modular domain wrangement snd gite
specific N-glyoans, The seersted Fls containing the
Ntermingl portion of FO are able to detect lipopolysac-
charide with high sensitivity. We alse identified (he loa-
w-filen and sushi 4 domains to contribuie to the binding
of lipopolysaccharide,

The avatlability of engineered serine proleases allows the
sbudy of thedr aclivation, substrate specilicily, and regulation of
various physiclogical processes. As the initizior of the congu-
Iation cascads of Hranles amosheyte Yysate (LAL)Y Factor
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(FC) i3 o multidomain serine proboase, whivh is activated by &
trace amennd of s Bgand, endotozin (lipopolysaccharide; LIPS}
(1), LAL is widely employed to detect the presense of LPS in
various industrial and clinical preducts {2}, Anslysiz of the
awing ackd seqguencs indicstes that FO is a complez medulay
protein, compriging 11 dowsing (see Ref 3 and Fig, 14), Many
egriter attempis to express FO in heterslogous hosts have faced
Husited suovess (47}, The rative signal peptide of PO directs
this maclecule to intraceliular large gramules of the Bawdus
amoehbooytes, and i is unable to seovede the protein out of
hetevolagous axpression hosts, Instaad, it may serve as 2 menm-
hrane anchor and invarizbly result s membrane-bound recom-
binamt protein. Thus, an alternative signal peptide is novded to
obtain seoreted FO for investigation of iis domainuuction
relationship, Using a cross-hosl secpetory signel {8), which
feads to the secretion of vevious recombinant proteins in boll
prokaryotic and sukaryotic svslems, we have recently produced
full-length aud bisdogically fonciiona] domaing of FO that binds
1LPE (8, 10

The LPS binding and snaymatic activity of Factor  ave
funciionally distinet and are Incalined i the N-ternvinal sushi
{E8) and C-terming sering profease dowains (SP), respectively
{10, 11}, However, ibe importance of interdomain interactions
for expression and biological activity of FC is hitherts un-
kuown. Of perticadar intersst is the proline-rich region (PRR) of
the FC protein, Proline residucs contribute significantly to the
conformation and rgidity of the protein structure, and PRE
serves a8 a molecular hinge in a suwber of proteins (12-14),
affecting protein-profein interaction and protein-ligand bind-
ng. Tn this study, we focus on the potential involvement of PRR
in FC secvetion and function. By systematic desigs of FC dele-
tion homologues with and without PEE, we are able to examineg
their expression profile, post-transistional modifications, loval-
ization, snd LPS binding actividy.

N-Linked glycans play pivotal reles in protein folding, ol
gomerization, gquality econtral, sorting, and transport (18)
These sugar chaing are extensively involved in protein confor-
mation and function (18), There are six petential N-glycosyls-
tion gites i FC ab posttions 623, 534, 624, 740, 767, and $12

Iysate; PO, Factor $; cONXK, vanine calnexing RCRT, bawman wiveticuling
FL, fuil—length Facter C; B8, BEcod THE-Sui] fragment of Pactor C cDNA;
8P, serine protease; FRE, prolice rich region; TH, tunicamyein; DR,
a-dehwmamolmmym‘ D, w-deoxynoiirimycin; LES, Bpn,mlv&&::u
chavide; SPR, susfase 3 T  OAL, O, redundicauds amoe-
howyte lvsabey 82 FC, Jull Jength Factor ( devived fvom the Frosophiis
melancgaster 52 expreasion syatemn; S3-BEVE FC, full-lengk Factor C
derived from Spadopiere frugiperde, 3f%-baculoviraz sxpression vecter
sveiom; EYI8A, euzyme-linked immuncssrbent assay; PRE, phosphaie-
Budtoved saline.

36363

/€3 WOIJ PAPROUMO(T

0707 ‘ST YMIBIA U0 )sang £q /510 248 mana

Seikagaku Corporation Exhibit 2015 - Page 1 of 10
Charles River Laboratories, Inc. v. Seikagaku Corporation

IPR2025-00440



36364

iFig. 1y (A7) However, the functions of these glveans bas noi
been examined. We used glycosylation inhibition and site-di-
rected mutagenesis to test the role of A-glycans on expwession
and secretion of FO and to map the most eriticsl N glyeans.
Further assessment on the invalvement of N-glycans in the
secretion pathway was performed by co-exprassion of FU with
warious meolscular chaperones, which ave proteins that assist in
the correct nopesvalent assenably of other polypeplide-coniain-
iy sbractures {183

We raport for the frst tixae that expression and secredion of
such g muitidomain serine profease reguires the proper mod-
ulzy srvangement of the various domaing, and PRE iz easential
for proper folding of the downstream SP domain. In addition,
we demonstrated the iwportance of site-specific N-glyeosvia-
tion in FC secretion sod provided evidence that Neglyeawns
interact with chaperones avd hence manifest their effect on FO
aecretion, fnterestingly, despite having proper protein folding,
ihe secreted FO exhibiled LIPS binding butb lacked enzymalbic
activity, This loss of LPS-induced enzymatic activity can be
atixibuted o different complexity in glyveosviation.

EXPERIMENTAL PROCEDURES

Vnizes otherwize stated, all reagsnis wore of molecular biclogy
grade, purchased from Stgmsa,

Construction of Expression Plasmids

Drosuphile sxoression vector, pAch. UVE-HisA (Invitrogen) was used
for fuston expression, The nalive sigaal peptide sequence of full-length
(FL} PO cDNA wae replaced by & novel secretion signal to direst the
fusion protein ot of the Dresophile vells. Seven expression plasmids
wave construcied, with various combinsiions of B0 domaing tnserted
dewnsatroam of secrefory signal andd upstraam of V3 and s, fusion tag:
FL, ¥i{--PRR), BES-PRR, ES, PRR-SF, 8P, and SPPRR. Fig. 1 depicts
the domain structures of these recombinant consirucis, Among the
geven sonstructs, FL, BE-PRE, FRIER, ond SPPRE contain PRE. The
remaining three constructs (FL{-PER}, ER, and 8F) lsck PRR. Unly
8, which vontains the N-terminsd LPS-hinding vegion, Iacks both PRR
and N-glycan gites. Yetails on cloning sivaiegies and sacrotory signal
sequence are availabls npen reguost. Canine calnexin (CNX) (1) and
husms ealretiondin (RCRT (20} «<NA&g weve subclonsd  into
phch IVE-Hish.

Bite-directed mutagenesis of the N-glycan aites of ¥C was perfrmed
ueing the Guiklhange™ site-direvied mutogenests kil (Biratsgens),
Mutations wers verilied hy seguenaing.

Transient and Siable Transfections

Plagmids were isolated using CsCl-sthidivm bromide gradient ultra-
centrifagation. Dresophila 52 colls were maintained at 25 °C in DES™
medivm supplsmented with 10% fetal hovine serum (QLONTECED).
Caletum phosphst dated trovsiont transfoction was perfirmed ac-
eording to the manufreburer’s recommendation nvitrogen). For giable
transfection, pColYORO sainction plasmid was cotransteeted with ¥ac-
sor {© cxpression construcs, selocted with 350 ug/ml hygrowycin for 4--8
waeks, snd adapted fo TES™ sevum-free medinm,

¥or chaperone co-axpression studiss, Celifectin-madiated (favitra-
gent tvansfection waz perfiamed with DINA mixiurs containing 1 pg
eadh of FC and chapsrone expression construst. Contrsl transfections
were performed with B0 exprosgion construet and pavental pAes. 1/V5-
sA INA instead of chapersne expression constructs.

Partial Tryptic Digesiion of FC
Tws gl of brypsin sofution (100 ngfpl) In 80 st acetic seid was sdded
inte 200 ug of PO in 100 uf of 50 mu NE HOG, The digestion was
sarvied out at 4 *C. At time intervals, 10 ul of the reaction mizture was
wenoved and lovminated By 4 gl of the 4X 8D sample buffer. Westors
analysis was performed on the digesied samples using poivelonal rabbit
anti-FC antibody.

I Vivo Giyeosylation Inkibition and Cond-Sepharvse
Binding Asgey

Tunieamyein (T inhibits N-glyesaylation of glycoprateins by block-
ing the fivst step in N-glvean hisgynthenis, whersas a-deoxynofirtmyein
(ING) and s-decxymannairinycie (ML) speatfically inhibhit m-glocesi-
daae and a-mannosidase activities, respertively, thus blocking the con-

Foiding and Secretion of o Multidomuain Serine Protease

version of high wannose eligosascharides fo compler-type oligosaccha-
rides. 82 callz stably exprossing FC were expossd to subletha! doses of
TRECE o gheal), TN (B ms), snd DT {2 van), Proteins from treated csils
were collevted ab 24 b and subdecied to affinily dhrowmatography on
ConA-Sepharase (Amsersham Bicasiences). Conditioned medivm e
taining 16 ugfmd socrsted FO sad osll Yysate profein containing 1 ugiud
calbudar FO were ineubated with ona-fifth volume of ConA-Sephavose 4
25 *C for 1.5 h. The unbound fraction containing aglycosylaied ¥C was
regovired by centrifugation ab 2000 X g for § min, The resin-bound
glysosylsied PO was dissoiated vis boiling for § minin 8 vestn volumss
of BDRS-PAGE lnading bulier. Both fractions ware subjected to Weastern
analysis.

Imemunoprecipitotion aid Arnalysis of FC and Chaperone
Associstion

52 cells co-transfvcted with FC axd cheperone exprossinn plesmids
ware eoifected on day 5 post-dransivetion and washed teios with 1.0 mi
of PBS. Celig ware resuspended in 500 pf of lysis bufler (0,12 PES, 1.0
md phenyimethylsulfonyl fuoride, 1.8 zM aprotining, sheared seven
tismes theough g 27-gauge needle, and centvifnged at 14000 < g for 15
min, Bupernatant containing the csll Iygate (L) proteing was vetrigvad.
The pelleted membranes (P weve schubilized in 500 pd of lysis buffer
contatning 1% digitonin for 30 min s 4 °C with oveasionsl agitation.
The saaygles were elarified ab LLOCO X g for 18 win {o separate sggro-
gotes from soiubilized proteins, whith were uzed for subzeguent
tmsmsnoprecipitstion.

Fifty pl of protein A-Sephbarose (Awershass Bivsclonves) wag noa-
bated with 8¢ ul of PES containing 2 ul of anti-V5 antibedy for 3 h at
4 *C, iter incubation, 100 pi of solubilized protein samples was imou-
soprecipibated st 4 °C overnight on a relator, The sawmrples werve cendei-
fuged and washed thres times with cold PBE. Forty pl of SDS-PAGE
londing buffer was added to each tube and bolled for 8 min befors
Westers snalysis.

Concentraiion ond FPariial Furification of FC

Culture medium containing secreted FL was vollected after cen-
trifugation of eall culivre at 3000 < g for 10 min at 4 °C, Medivm was
concentrated 10-fold by witrafiliration using a regenerated celluloss
merabrans sassetts (Pellivon XLy, 3¢-kTia molecular masgs cat-off; Mil-
Hpore Corp) ot 4 °C. Concentrated protein ssaaple wias chromato-
graphed on 2 Sephadez G100 (1.5 X $0-om) column. Fractions con-
tatning partially purified FC wers pooled and conceniraied using
Cenirtprep-regenerated esllulose membrane (830-Ks molecular mass
cat-off Amicon YM).

In Vitro Endogiycosidase Digestion and Glvean Differentiction

14 pep wach of partially purified secrated PO from SIB-BEVE and 82
was denatured in 5% S58, 10% g-mereapioethanal for 10 wmin at 100 °C
and subiceied to sndogiveosidass H and peptide:N-glycanase F (New
England Biolabs) digestion at 37 °C for 15 h, followed by Western
analysis waing anti-¥0 antibedy. Contro! samples were treated i the
samme way axcept in the sbsense of enzyme.

For the glveas dilferesiiation gssay, Fls from LAL, CAL, 8f3-BEVS,
and B2 worg puritied by protein A-FC anidibody affinity chromatogra-
chy. Fifty ul of protein A-Segharsce {Amersham Biosciences) was In-
cubeated with 53 pl of PBS contsining 19 1} of anti-FC antibedy for 1 h
at 4 °C. 109 pg of PO samples were then added fo the protein A-
Sepharose cemplex and ineubated at 4 °C cvernight on & rotator. The
samples wers ventrifuped and wsshed three times with PES, and FC
was vecovarad o profein A-Sepharess by boiling for 10 min in PBS.
Lectin binding assay of the immuncaffiniiy-purified ¥Cs was carried
out using the DG glyesn dferentistion kit {Roche Molevsisr Bio-
chemiegls), sccovding to the manuiaehurer’s msiraciions.

Funetional Analyses of FUs: Frndotoxin Binding Assey

The LPS binding petentizl of vartous FC proteins were analysed
uaing (o) LPS RLASAbased assay aud (5) surface plasmon resonance
{SPR).

EBLISA-hased Asacy for LPS Binding—This assay was performed as
deseribed by Tan 8 ol (30 with some wwdificationg. Cesting of a
polysorp 88-wel! plate (INUNC) was achieved by ineubatinn st 37 *C for
2 b, and hiscking was performed overnight at 25 °C. 10 pg of protein
sarnpsie was sdded into esch wall and incubsted for 18 b at 25 °C. Bound
¥Cs were delected by sequential incuhation with primasy vabhit an-
- antibody (1:300 ditution, 3 h 2t 87 °C) and goat anti-rabbit sec-
antury xotibody (112000 ditution) conjugated o horseradish peraxidage
{$aka).
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SER to Determing the By of FO for Lapid A—&ati-V8 anitbody at 20
ugm! was imvacghilized o CME ship {Amarsheam Biozrionces) arcording
so the manufacturer’s specifications, & low capatity sorting for kinetic
study was sehieved as indicated by an tnovease of 1418 pesonanes wniks.
PO samples were injected st 18 plimin over the anti-V antibody sur-
inve, resulting in capturs of 5.0 pmol of FC (determingd by densibomet-
i seanning wsing pure BS 39 standaed snd novmstived based on their
peptide size) from the conditinmed madivm, Subseguently, lpid A at five
different concentrations was injected at ¥ ulfrain to szamine interac-
tion between PO and Hpid 4. The alfinily congiant was calonlated using
Risovaluation prograrm (version 3.0.2) and reconfirmed using CLAMY
{313 For regencration, 100 mr NaOH was used. Values reprosent the
mern of three tndependent axpesriments.

RESULTS

FRE Is Criticel for the Correct Folding and Secretion of
Bownstream 8P Domain—3even expression plasmids were
transfected tnto 852 colla, Imwuncblot analysis shows that )i
the stable 82 transfoctants exprossed ¥, albeit displaving
ditferent amounts and expression profiles Fig. 14) Inferest-
ingly, although subclened downsirenm of o potent secvedion
signal, not all of the FC proteine wars secveted, suggesting thal
the loealization of FUs might be signal sequence-independent.
We observed that the FL could be defected in the onlturs
medivm, However, the deletion of PRR from FL, vielding
FL{-PER), is not secveled (Fig, 14, consiructs 1 and 23 This
indicates that PRRE ig imporiant for the sevretion competency of
Fs. We next investigated the relative contribution of PRR o
the functionally distined LPS-binding and sevine proteass do-
maing, uzing paired truncated FOs (ESPRR versus BS and
PRRE-SP versus 8P) containing or lacking the PRR (Fig. i4).
Naither the presevvation nor the removal of PRR affects the
secretion competency of the L¥PS-hinding domain, ES (ESPRE
and ES; Fig. 14, congéructs § and 4€), Similarly, when PRR was
loealized upstresm of 8P (PRESP), as in the sative FC, the
FPREBEP profein was sasily deteciabde in the medivm. Inferest-
ingly, when the PRR was deleted, the sering protesse domain
atone (8P) is no longer defectable in the culturs maedium (Fig,
14, congrucis § and &) This clearly indicates that PRR is
eritical for the seeretion of the serine protease dowmsin.

A major difference between secreted and cellular FCs thal
harbor SP was that the secreted FCOs (FL and PRYESP) have the
PRE domain localized upstream of 8P, without whick 87 is not
secrebed indo the mediore, To verify the importance of this
moduisr arrangement between PRR and 8P, the PEE was
subcloned Cterminal to 8P (FP-PRR). The PRRE domals in this
reciprocal construcel was not able fo rescue the intracsiiular
retention of SPPRE. Taken togather, the PRR region of ¥ is
important for correct folding of the downstream SP dowmain and
thab intracetularly localined FCOs wight be misfulded,

To shed more light on the role of PEE in folding of the
downstream 8P demain, pariisl fryplic digestion followed by
Western analysis was carried out on two palrs of ¥FCOs: ) FL
and FLOPRR) and () PRE-EP and 8P, (wver the ohserved time,
distinet protein fragments of FL (132, 80, B2, and 38 XDa) and
fragmenis of PRE-SP (58, 52, and 38 kDa) were clearly detect-
able by anii-FC antibody (Fig. 18}, sugpesting that they were
properiy folded into w sertes of individual compset domains,
which ave relatively frypsin-resistant, ¥ iz inleresting to nole
ihat bwo of the tryptic fragments, 80 and 52 kDa, corresponded
to LPS activated autocleavage of Factor C. Imporiantly, both
PRR-deficient watants, FL{-FEE) and 8P, were rapidly &-
gegted by frypsin and wers not detectable by antd-FC antibody
after 1 h. Two isoforms of 38, of ~38 kDa, were observed, of
which the larger isoform was rapidly digested by trypsin. In-
tevestingly, the winor swaller isoform incveased slightly over
the tested tine period. This increase could be gonerated from a
small subpopulation of the larger isodorm, and the smaller
isofnrm was relatively resistant to fvvpsin digestion. These

38365

resuibs show differences in protein folding between intracelln~
lar PRE-deficient FCs and secretion-competent ¥Os8. It is on~
visaged that lack of PER upstream of the 8P domain tends to
result in misfolded FCOs, which expose more accessible trypsin
cleavage sites that render them wore susceptible to protensse
digestion.

Clearly, PRE is inaportant for the folding awd, hence, secre-
tion of the sevine protesse, Bssentially, PRR can only exert ita
offeck when the serine proteass domadn is Jocatized downstrasars
of it

N-Giyveosviation Is Reguived for Proper Post-trangiotionel
Procesging—We nluo cbserved a differential dependence of the
two functional domeing (piz, LPS-binding and serine professe
domains) on PER for folding and secretion (Fig. 1). The secre-
tion competence of LES-binding BS i3 unaffecied by PHE,
which iz in contrast to the SP. A distinguishing feature of BS is
that it lacks N-glveosyiation sites compared with SF or other
SP-harboring ¥FUs, which contsin multiple N-giveosyiation
gites. Thus, we nexi investigated the significance of N-glyeosy-
Intion on the expression and secrstion of ¥C.

The secreted FL profein is glycosylated and is able to bind to
ConA-Sapharose (data not shown). FL profeins from 82 sslls
treated with TH ghow progressively decreasing size based on
their mobility (Fig. 24}, snpgesiing 2 loss of N-linked sugar
chains. Aglyeoayiated ¥L was dotecizd only in the L and P
fractions, which clearly indicates thab loss of N-giyeosylation
inhibited FL secretion. The absensve of N-glyeosylation of ¥FL
aftor THM treatment iz alss confirmed by its inability to bind
ConA-Sephaross (Fig, 28). In contrast to the effects of TH on
FC gecrstion, cells treated with DNJ and DMJ exhibited no
difference n expression level or disistbution patiers of FCs
(data not shown). Thus, the conversion of high mannose ofige-
saecharide to complex oligosaccharide is dispensable for pro-
tein seeretion.

To detormine the eriticad N-glyean sides, 3 series of glyvomu-
tations were introduced (Table 1) The position of PRR is such
that it partitioned the Fl inio the Mtermingl LPE-binding and
the C-ferminal serine profease regions. Thus, we decided to
rmntate the N-glycosyintion sites sequentially from each termi-
nal. Single disruption of any sne of the six N-glycan sites bas no
shservable tmpact on the FC secration (Fig. 20, Series 1), How-
ever, the elimination of two sites, particularly NEISQNE34GQ
and NTSTCNDIRGQ, impaived the expression of FL (Fig. 30,
lanes | and & of Series ID. Although muisiion of the three
congeculive N-glveaw sites located at the N lerminus czused
dragiic reduction of the expression of O, this mautant FL is s$ill
secreted into the culfure medinm (Fig. 20, lape I of Series HI.
In confrast and importanily, the mutation of the thres consee-
ative C-terwinal Neglyean sites located downstregm of PRR
atfnear the 8P domain botally abolished the ssoretion (Fig. 2C,
lans 2 of Series 7). The vemoval of 2l six glyonsylation sites
(i.e. agiveosylated FL) i3 not sseretion-competent (Fig. 20, Se-
ries V), Thus, iv addition o PRRE, the Nglyrosylation sites o
the 8P are also critical for profein expression and secretion. We
next sought $o zssess the contribution of Weglyeans to secretion
competence and also to determine a possible functional depend-
ence o PRR,

N-Gyoana Interact with Molecwlar Choperones (o Enhance
Solubility and Secretion of FUO—To further czamine the in-
volvement of N-glveans in the secration pathway, co-expression
study of FC with two molecalar chaperones was carried out.
UM and BUET were expressed ix 82 colls and thelr expected
protein sizes and celiular lecalization were detocted with their
regpective antibodies. The expression levels of the ¢CNX and
hORT 10 82 were also comparable (Fg. 283,

The overall expression level of FL, 38 determined by densi-
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howologues. The recombisant fasion sites of diffovent domaing are indicated by epmwerd arecios with the awming seid nambering in the ssiginad
Carvinoseorpinsg rotendicande P21 (GenBenk™ accessins ne, 877063). The plyevsyiation sites nre mpried with green closed dinmaonds, Dorkly
shaded area, secretory signal (ss (R, cysbeine-rich region; Rorfeonielly siriped ares, spidermal growth factor-like dornain; 81-5, sushi-like
domaing 1.5 LECTIN, lectin ke domain; PRR, proline-rich region, in red; 8P, sorine protesse coding region; dicgonally siriped region, V5 epitaps;
vertically striped region, His, tag. Targating of the soven recombinant ¥Cs was duterted by Western blot. 3, 1.0 ug of euliure medivm containing
secrobad profotes; £, 20 pg of eall lysstes in PBY containing cellulay proteing were obiatned By five eycles of freeze-thawing of colls, foflowed by
cendrifugetion at 12,000 X g for 15 vain #f 4 05 P, 20 g of insoluble pollel obtained sl this step was also collevied, weighed, and solubilized i IX
SDS-PAGE saxaple buffer. Protein concentration was mensured by Bradfurd nssay. The relative distrtbution of ¥C proteing in 3, L, and P fractions
wns revesled using anti-VE-horaerndish peroxidase entibody (Jnvitrogen). Membranes were visuaiized using the Supersignal® Weet Pieo Chepd.
luminescent Substrate (Pierce). The amount of ¥C was guaniitated densitometrically by veing ImageMastor {Amersham Bicsclencss) software,
Pure §8 protein (10} was used an standsrd. Basd intensitios within the Lnear range were messurad, B, partisl gproloolysis of FCOs FCs (FL,
FLIPRRE), PRRSP, and 8F) were pavtially digested with brypsin and collecied at time points as indicsied. Digesiad savaples weve soslyeed by
Westersn suatysis using pulycional rabbit anti-FC antibody. Distinet stable protein fragments of FL (132, 83, 82, and 3% kDs} nnd PRE-SP (55, 52,

and 38 kDa) were deteciable.
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Fic, 2. N-Glyeans are reguired for proper FC synthosis and targeting. 4, immuncblot of FL from the M, L, and ¥ affer freatment of 82
cells with TH. Western analvres used 10 pg of madium (34), 20 wg of lysate (L), and 20 ug of solubilized pellet (P B, immunoblet after
Conb-Sopharase binding aseay of FL from M and L. Protein samples were collected from colls troated or not with TM for 48 b, /8, unbound
prototas; &, proteing bound te Cond-Sepharsse. O, hnvunsbioty of FC samples fram 82 cells transtortad with PO glyeomutants, Call cnlture
supernstant was prepared from 82 expressing wild type FL and FL glywomutants. Protein samples were cullected as described in lepend of Fig.
1 1.9 pg of medivm was resolved in 2 8% gel by SDS-PAGE. All transibctions wers done in parallsd. The bl shown is representative of three
independent cxpariments. fmmuncblotiing was perforwand with anti-Vi-horseradish perexidase aniibady. O, expression lovel of ¥Cs co-expressed
with motecular chapersnes. Bxprosgion of cCNK (7)) and hORT (2) in B2 ceils is shown. 82 colls transiocted with pded 1V5-Hisd vactor or chagerone
exprossion constracts wave collecked on day 5. Soluble lysate (L) and particalate (F) factiong were vesolved by SDS-PAGE snd analyzed using
respaetive chapersns antibodies. Antibudy for ¢CNE is from Transduciion Laboratories, and antibody for hIBT is from Stressgen. ¢CNK is dedevted
in the: P fraction, and BORT is detecied in both the L and P fraction. Thes: sxpression profiles eraform to thair originel nature, in thet oCNX is
integrated into the ER membrane, whersss hURT ave ER luminal proteins. E, compariscn of secreted FL, ES, and cellnlar FL{(-FRR}, 8P
w-exprassed with chaperoves on day B pest-iransfection. Relative values calonlated from the dengitomelrie daia ave shown, with the value for the
82 colls transfected with FC construct sione arbitrarily set s 1 Brvor bore veprosent the B8, (n = 3L F, loff paned, disect intersetion of ghycosylated
FO with dhsperones. Digitonin-solubilived cell Iynates (L) from 52 cells trausferted with vector-pdeB . VE-Hisd, cCONX alons, FL(-PRR) 4 ¢CNX
and BF 4 «INX were precipitated overmdght with anti-VE antibedy. The jrmmunoprevipitates wers subjected tu SDS-PAGE snd probed with
anti-cCNY antibody. Righ? panel, assaciation of shaprrone and PO under glycosylation-inhibited conditions. 82 colls co-transfected with ¢CNX and
QF rnes 2-5) wers prefrasted svernight with TM (& pgfml, June 33, DN (8 o, dene £, and DR (2w, fone 53 befors transiection and inomubated
with these nhibitors after ransfestiog, FOs oxpressed were then procipitated with anti-Vi satibody, and the chaperones that associsted with ¥C
were suatyzed by SDS-PAGE and tmmunchiviting,
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Fanim 1
Hyvomiutants of Factor  generated by site-directed mutogsnasis

Mutant Lonssnsus sequence(s) disvepted

Sertes [ PO navntsnts

NER3G Asn-323
NE34G Asn-884
Ne24Q Asn-824
NTANR Aan-743
NIBTQ Bpr-T87
NgI2g Bun-B12
Berieg I ¥C mutents
NBH230YNB3444 Aan-b23 and Asp-§34
NE3HYNG24L Asn-634 and Aan-6234
NERLYNT740G Asn-824 and Aan-T48
N7AGGNT67Q Asn-TA¢ and Ase-787
NTGTQRILQ Asn-T67 and Asn-912

Series [ FC mutants
NESHQYNESIQREIAI
MNTAQYRTETRRLLIG

Berieg IV FO wutant
W63

Asn-B23, Asn-b34, and Am-624
Asn-T40, Asn-787, and Aan-812

A3 six sites

tomettic seanniog of the mwmunablot, inereased over time, and
peaked between § and 7 days {dats vot shown). cUNX caused a
2-fold increase in the level of secreted FL, whereas hCRT
winimally enbanced FL expression. Nexi, the effects of cthap-
erone on the expression level of cellnlar ¥ls Iacking PRER,
FL{-PRRE) and 8P, wors sxamined. Although overexpression of
cONX and LORT enhanced the sofubility of FL{~PRE) and 8P
to variable degrees (Fig. 34, none of thess chaperones was able
to rescue the nonsecretion of PRRE-deficient FCs: FL{~FER)
and 8F. The chaperonss did not affect BES expression and se-
cretion. This is not surprising, since the LPS-binding ES do-
matn iy not glyessylated (Fig. 28], Coimumumoprecipitation
exporiaents  showed that UMYX co-precipitated  wiih
FL-PRRE) and 8P (Fig, 28, lgft panel), bul no apparsnt inter-
action was shasrved with hCRT (data not shown). Since hCRT
consistontly gives a small increazse in ¥ sxpression, it is con-
ceivable that the associztion batwesn IO and hORT i tran-
siewd, Specific inferaction between the Neglyesns of FO and
eCNX was further confirmed using N-glycosviation inhiniors,
ThE, DNJ, and DA Consisient with the sbove cbservalion,
ireatroent with TM and DN abolished the infernction between
O oand oUNX, whersas DMJ had oo effect (Fig. 2¥, righs
panel). This clearly indicates that the N.glycans on the FC
moelecules are responsible for interaction with ¢CNX In addi-
tion, cUNX probably recognizes cerisin structures of FC N
glycans and binds specifically to the deglucosylated forw of FC.
Taken topether, the results indicate that N-glycans are impor-
tant for intersetion with ¢ONX, which inereases the solubility
of the FC protein, and that its obeerved offoct on protein secre-
tion i¢ secondary o the lack of this interaction. Furthermore,
the PRR region, although eritical for the correct conformation
of the downstream sevine proteass domain, is dispensabis for
the interaction with thess chaperones.

Specific Glyvcosyiation Modification Is Reguired for L Enay-
matic Activiiy—In addition to its condrtbution to protein solu-
bility, M-glycans have boen reported to indluence protein fune-
Hons (38). Since glyrosyintion is the only posi-trausiational
modificaiion koown so far in ¥Os, we attempled {0 procisely
investigate the extent and type of glycosylation in FO that can
alter LPB-induced sulocleavage and s ensymatic activity.
S{8-BEVS IC was previsusly demonsiveted fo exhibit LPS-
induced cleavage and enzymatic astivity (32},

Endoglycosidase B and pephideN-glycanase F digestion
analyses show the presence of both high mannese and complex
glveans on 82 FO and SIB-BEVS O, Differences in thelr mo-
bility indicnte thet S{S-BEVE FC conteing 12 ka of complex
N-glyeans and 82 FC harbors 8 ¥xDa of complex M -glycans (Fig.

Foiding and Secretion of o Multidomuain Serine Protease

343 Thus, i appears that 82 ¥O is less glycolytically processed.
Galanthus nivelis agglubiniy ireatment rovenls the pressence of
high mannose glyeans in all four FUs. Sambucus nigra agghe-
tinin trestment yielded positive resulte for FUs from LAL,
CAL, and SfB-BEVS and only weakly reacted with 82 FC,
Intersstingly, reaction with Macckie wmurensis agghuinin
yiclded the strongest signal with 83 FC, pointing io a difference
in the branching of terninal sinlic acids. 82 FC contain greaier
giatic acid lnked o{2-3) to galactose, which is in conbrast to
SEB-BEVE ¥O, LAL, and CAL. The latler thres ¥Cs condain
more gialic acid nked o{2-8) fo galaciose. In agreement with
the endoglycosidase B digestion results, Datura siramonivm
agglutinin yielded the weakest signal with 82 FC, confirming
that 82 FC is the wmngt poorly processed among the four FOs
(Fig. 3B}, Collectively, we have showw that the glycan strus~
tares of FC enpressed in 52 are different from Fls derived from
518, CAL, and LAL. Such ditferences in plyeomodifications onn
translaie into disparity in proteis funciions.

LPS activation of the FO exprossed in the SiB-bacubovirus
expression gystem was elanved indo twa protein fragments of 80
and 52 kDa (Fig. 30}, with resultant ensymatic activily (22, In
contrast, atbempts ab wessuring LPSnducible enzymatic ac-
tivity of 82 ¥C showed that it does not autoclesve and exhibited
no engymatic activity, The above mentioned hest cell-specific
complextty of glycosylation of the FUs offers plausible explansg-
tions for this lack of deavage and snzymatic activity.

Secreted FL and BSPRE Reiained Their LPS Binding Activ-
ities--Secrsted 82 FOs were tested for their LPS binding affi-
cacy using both ELISA and SPR. Using gal fltration-purified
FCr, significant Hpid A binding activity of Fl. and BSFRR was
observed, as compared with the partially purified conditioned
serum-fres medium frome wild-type 82 cells, Both secroted FC&
were cgpable of delecting ag low as 0.05 pgfwl LS (Fig, 44).
The secreted PRESE was unable to detect L8, indioating hat
there is no LPS-binding domain in this molecsle. The K valuss
of ¥ and ESPRR for binding to #. coli Hpid & was determined
using SPR. Fig. 48 shows a sensorgram of lipid A binding to
¥L. The K, values wers 2,28 X 1077 8 and 9,58 2 1077 s for FL
aund BSFRR, respectively. It is interesting to observe that the
absenes of the lectin-like and sushi 4 domaing leads o & 4-fold
decreass in alfinity for LPS.

TABCUSSION

Incthis study, we bave Wdentified fwo important determinants
of protein secretion of & mosaic serine protease: the PER and
cartain sirategically Iocated Neoglycsns. PRR is necessary for
proper folding of the dowsnsiream SP dowssin. The N-glycans,
particnisrly those residing downsirenars of PRE, at or near the
8P dosain, conteibute to stable interaction with specific chap-
srone(s) and conssgquently increase the solubility of Fls Al
though both factors are involved in different aspects of prodein
sxpression, they ave equally eritical for the maburation and
secretion of the protein (Fig. 8). We alse identified two potential
domaing that coniribute to the LIS binding sobivity of FC, The
ahsence of the lectin-like and sughi 4 domain in SP-PRR leads
to ry apparent decregse 1o affinity for LPS by 4-fold compared
with FL, indicating thab theae two domeins could either affect
the conformation of the upstrears LPR binding domaing or
directly contribute to the binding of LPS. Finally, we provide
evidence that the N-glycans are dispensable for LPS binding
but that the differential complexily tn glycosylation i3 critiesl
for LPS-induced cleavage and enzymatic sebivity.

PRE Governs the Folding of Downsiream SF Domein—The
sigmificance of modular arrangement to the strectural infegstty
and functionality of munilidomain proteing such s Factee XTI
and FC may provide us with xoporisnt insighis inte their
regulation, activation, and substrate specificity. The availabil-
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(8

Fic. 3. Comparison of the estent MW s

and compiesity of glyoosyiation in X2
PO and SHB-BEVS FO. A, endoglvoosi-
dane treatwment veverled that RIB-BEVE
FC has raore comaplex N-glyerns. The mo-
lecular mass shift after endogiyrosidass:
¥ (Endo £ tresiwment indicates the ax
ot of high meannose N-glyean chaing
wheseas the shifl sfler peptiden -
sanase ¥ (PNGase F) treatment indicates
toted N-glycosyiation (nudnding both high
mannogs and complex sugar chaine). The
sise diltovence belween pepiide:d-gly-
csnase Ffreated PO sample and FOC
(ranscripiton-conpled transtation} prod-

uet is attributable to O-glveosviation. 3,

ghycan differential assay of 82 FC and

SR-BEVES FC. Lane I, ¥ lane 2, ¥C

without N-giyeans. The N-glycans were

detached from FO peptide chain by treat-

mmant with peptide:N-glyconase F, and the

#ree ghycan chainz are removed by contrif {8}
ugation through a 30-k3a molecuslzr mass !
eut~off Micvocon iter (Ssndeond. & nivelis

rpplutinin (GNAY, S nigre sggiutinis

(SNA), M. amurensiz agglutinin (MAA),

peanut sgglutinin (PH4), and D stramo-

miver agghutingg (P84 bave spesitic alt

ity for terminsl wennose, ginlie acd oy
Hoked (28! o galacioss, sialic acid o
inked o{%-3}) to galsciose, D-glycosi
ivally Huked sugsr chain, end Galf-(3-
HeNAe in complex and hybeid N-gly-
osngs, respectively. 7. nivelis agghubinin
trentment vielded positive signals for all
four ¥Cs; 8. nigra sgglutinin treatment
yielded pozitive resulta for Fla from 1.AT,
CAL, and Bf8-BEVE and only weakly ra-
seted with 82 ¥C. Reaction with M. ami-
rensis aggiutinge yislded {he gtrongest
signsal with 82 FC. 8. nigra agglutinin 4id ()
not  veact with peptidaN-glveanase !
Foireated ¥O samples. D, siramoninm ag-

ghutinin yielded the weakest stpnal with

82 FC. 0, comparisen of LP8 sebtvation. of
SP8-BEVS FL and 82 FL, Incubation of 10
ug of SR-BEVE FC and 82 FC with 36 BU
of L8 was carvied out at 87 °C for 1 b
The activation of FO from SB-BEVS was
readily shservable (auisclesvape toto 80-
and 52-5Da bands). 82 FC remaived in-
tret after the LES treatmaent.

ity of secveied recombinant proteases in 2 heterologous sysiern
ig peuaily preferable for ease of subsequent purification and
funclional studies. Sioece the secretion of 2 protein relies not
ondy om its signal peptide but alse on the Wnirinsic amine acid
sequence that determines the finad fertiary styuciure of the
mature profein, we oxamined the secretion of FC constructs
containing different moduler dompins in their nalive and re-
eiprocsl postiions.

In the middle of the FO molecule i3 the basic PRR (amino

mology 3 binding cove mntifs (23), PXXF (underiined; P denctes
profine), Sre bomology & domains affect protein targeting and
enzyrustic setivity and play a rele in sipusl transduction (24). It
ig possible that the PRR of Faclor © is tovelved in transducing
£P8-induced activation of the serine projease snzymatic activ-
ity as well as conlributing o the LPS-dopendent multinctiva-
tion of Factar O via protein-protein interaction (38). In addi-
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ton, the PRRE of Faclor C shares homology with the hinge
reginn of human coagulation Factor X1f (88). Henes, it is pos-
sible that the PRR acts az 2 srucial eondormational metif nee-
sssary for the secretion and function of such serine protesses.

In this study, we constructed and expressed a patr of FOs (FL
and FL{—-PRRY} with g view to examine the functionsl gignifi-
crpsee of PHE. The FL was officienily seoreted gud fully capable
of hinding LPS, In conbrast, the FL{-PRRE), which lack the
PRE, wore exprossed indracelnlarly and were nonfanctional
The expression profile of three additional FOs, SF, PRR-SP,
and SPPRE, confirmed that PRE i3 sssential for folding and
gecretion of the downstream 8P domain. The introduction of
PRR Caerminal to ES kas no obsarvable effect on BS expres-
gion profile, suggesting that PRR only exerts its nfluence on
e downstregm dowsains, Thus, PEE itself may aeb as an
intrarselecular chapersne for correvt folding of the downsiceam
8P region for is subseguent transperiation throngh the or-
ganelle. In support of our datg, it was reported that the mind-
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mal portion of secreted Factor XL, which is alse & muliidomain
serine protease similar to PG, also containg PRE (27).

The differential susceptibilicy to frvpsts cleasly dersonstrates
the imporiance of PFER in the correct folding of the downstrenm
SP region and in directing the secrstion of glycosylated FC (¥ig.
1B). Trypsin ade prefeventiaily at the unislded regions fn pro-
teing, such as the domasin boundaries of a moesaic protein, It i3
waorth noting that on the basis of sequence specificity alone, thers
are close to 100 and 50 polentisl trypsin cleavage sites for FL and
PRESP, respectively. However, snly three or four characteristic
bands, represeniing two sets of relatively protense-resistant Bag-
menis, were detected afler partial teyplic digestion. Therefore,
the sisble fragments are attribuiable 5 the compactly folded
individual domaing, The 38EkDa stable fragment observed after
digestinn of both FL and PRE-SP could be the properiy folded 8P
domain, On the conbrary, PRE-deficient mutanis, FL{-PRR) and
SE, failed to give rise to characteristic patterns of stable products,
suggesiing that they are incorrectly folded and ave wore suscep-
tible fo proteciyiic digestion,

The eeyeial stracture of 2 calalvlic fragroent om human
Cls, which shares high siadlarity to Factor C modular archi-

tectare, has been determined (28), The CCP2 medule {sushi
doveain} of Uls is orienied perpendicularly to the surface of the
8P domsin, xoed the connection is maintained through a rigid
module-domain interface involving inlertwined proline- and
tyrosine-rich polypeptide segments {28). Since the residues
maintaining the interfzee framewnrk are highly conserved in
the sushi-BF family, i i3 believed that the rigid sushi-SP as-
sewbly 18 also present in Faclor C (28), Conststent with the role
of 8 module-domain interface, sur daia show that the absence
of PRE changes the sushi-SP assewbly, resulting o misfolding
of the deletion homolognes, rendering them nonsecretory,

Many other studies have documented the importance of PRE
to the hiclogienl functions of different proteins, and that its
remeval adversely affects the lnealization and activity of such
profoins (30-332). Thus, rather than being restricted fo a snall
subset of serine profeases, the PRR would be a universal con-
formgtional motif that regulsies protein iargeting.

N-Glyonna Contribuls fo the Lnteraction with Chaperones and
Solubitity of the Becombinant Profeins—Whereas the data
above clearly dermonsirate that PRE is an inporiant seovelory
determinant of PO, PRR also exerts s proferential effoct on the

¢354 UTOIJ PApEOTUMO]

=
s
=3
=
o
3
o
=1
a
=
12
®
e
=1
2
S

Seikagaku Corporation Exhibit 2015 - Page 8 of 10

Charles River Laboratories, Inc. v. Seikagaku Corporation

IPR2025-00440



Foiding and Secretion of o Multidomuain Serine Protease

SecpefionTanciiomd

)

{0 Sxvnvsmic of

PR shaperaney

FLEERES

ded

Teadhls te zevretc

Fic. 5. As Hustration of PRR aod Neglverns involved in seere-
tion of FC. Gray siring, cysteins-rich region; arange siring, epidormal
growth factarlike domain; green séring, sushi-hike domains; black cir
cle, lectin-like domaing red siring, profine-vich reglon; &lue cval, soving
profense native confiormer; Slue string, misfolded sevine protense; black
ovgl, N-glyean; round groy shapss, proteins tovelved in fulding, assem-
bly, and secrotion {eg. chaperones, foldases, signal peptidase, and gly-
cosidase). The hypothesis was confivmed by (@) the ramanva! of FRE from
¥9., which complately switches its expression profile and proteln con-
iormation and reconfirms PRRE fo be an tmportant secretory determd-
mant o glycosylsied FC; &) wmutation of N-glycan sites that impeired
the secretion competency of FL; ard {&) co-ozpressed chaporene {e.2.
calnexing, which iates with giveosviated FL protein and assists the
reversal of this topairment Lo 2 certaln extent, to enhancs it solubility
and seerelion. Thus, whereas PRE i8 crucial for sorsectly divecting
folding snd secrstion of the downstresm plyeseylated SP domais, vhagp-
erones snd fldeses alse play a rolo in snhancing protein folding, to
ensure that the meduler arrangement of the glycosylated protein is
propavly felded to ramain seluble or targeted for seevation and to exhibid
il funelionality.

Tanhle tevevrats

seving protease domain, SF, and not on the LPS-binding ES
domain, A distinctive characteristic is that ES does net harbor
any N-glyeosylation sites. Using specific glycosylation nhabi-
fors and site-divecied mutsgenesis, we demonstrate that inhi-
bition of glycosylation blocked the secretion of ¥L. The aglyco-
sylated FL became imbfraceliularly localized although thelr
corresponding PRR was prasent, thus ndicating that Neglyeo-
sviation is alss critical for PRB-dependent secration (Fig. 5.
The importance of Neglyesuns for the secrstion of FC was reca-
pitulated using site-directed mutsgenesis of the N-glycosyla-
tion gites. Interestingly, the ahlation of the three N -glycan sites
at the C termines ai positions 4sn™, Asa™, and Asp™®
cornpletely abolished ssvretion. Coincidenially, these ihoes
sites reside downasiream of PRR st or near the BF domain. The
pariisl dependance of ¥ secretion on N-linked sligosaccharids
appendices suggests that the individual N-glyeans do ust have
local effects on profein folding. However, when the N-glycosy-
Iation sites at positions 740, 787, and 812 are modified at the
sgme thme, folding and seeretion of PU are compromised al-
ihough none of the glycans are needed individunily, I view of
ihis observation, the oligosaccharides of FC ssem o have 2
global effect on the fuldingfescretion process.

These data suggest thai correct folding of the 8P domeain is
the most eritical for secretion of FC; the absence of PRE pra-
ceding this domain or the absence of Neglycans within this
domain leads to misfolding, which impairs FC secretion.

The mechanism by which N-glyeans gid tn PO seoretion is
attribulable to ity ability to nleract with chaperones. Overex-
presgion of chaperones has been proven to xuprove profein
folding and stimulate secretion of certain target proteins (34

38371

371 In this study, the secretion of FL and solnbility of the
celiular glycosylated PCs (FL{—PRR} and 8P were greatly
enbanesd by the presence of oCNE. Specific interaction be-
tween cerbain stractures of N-glyeans and calnexin was further
confirmed by 2 glyessyiation inhibifion study, Thus, it is evi-
dent that the N-giyeans of FO function through interaciion
with wslecuiar chaperones to aid in protein folding and subse-
quent secretion. On the other hand, co-expressed chaperones
did not overcoms the nonsecrsiory problem of FLO-PRE} and
8P, suggasting that their intracelivlar localization was deter-
mined by their conformation and nod the lack of sertain molec-
nlar chaperones in the host cell secretion pathway.

Functional FO showdd display both LPE binding avtivity and
LPS-aetivated snzymatic astivity, However, these twa propar-
ties were unesupled in B2-produced FU, 52 FO binds LES, ut
it is not cleaved and not enzymatically activated. This is o
enntrast to 818-BEVS FC, which we demonstrated previcusty to
harbor both functions (22), Further avalyses reveal that the
loss/gain of enzymatic activily stems from subile differences in
the complexity of glycosylation of FO, In apreement with our
resulte, gver the last deende, various reports (38-41) have
deseribed that viral infection of S8 sells temporally effects
protetn glyessylation (e, the sctivation of glyeosyltrausferase
penes takes place under proper conditions, depending on the
virus type, promoter, and medivm}. Normal glveosviation char-
aeteristios of insect cells were thus aliersd fo allow complex
bype oligosaccharide provessing to oveur, Thas, during bacudo-
viral infection of 848 cells for expression of FC, the viral infpe-
tion procoss affects the glyessylation of PO, consequantly al-
lowing its conformationsl change upon LPS binding, leading to
Hmited projecivsis and activation of the serine protesse en-
zyme, In contrast, being nonvivally infected, the 82 FU bears
differently processed glyeans, sspeeially those at/near the cat-
alytic domain, Thus, due o the nounative branching of the
adjacent N-glyvans, the 82 ¥O is nod protectytically clesved,
although it poszesses LPS binding properties. This is despite
the correct overall protein folding and successivl passage of the
52 FC through the guality control of the BR and Golgi, which
allows its sucesssind secretion, However, since PC is such &
demanding glhyesprotein, retaining the LPS hinding activity in
these secreted F'Cs does not satisfy the requivement for thetr
conformational chaoge indaced by LPS binding o yvield enzy-
matic activity. This reveals ansther surprising impact of N-
ghyeans on FO functions. Although difforences in recombinant
protein localization (423} and N-glycosylation heterogensity (43}
have been reported in these bwo insect cell expresgion systeros,
PC from these two hasts is go far the fret recombdnant profein
to sxhibil such marked functionsd difference. Future under-
standing sud manipulations i the post-transtabional process-
ing pathway with sxoglycosidagefgivoniransferases vonld pos-
sibly resolbre this problers fased by ¥O a3 well as other serine
proteases,

Iy sunamary, we confirm that PRR of a serine prolesse is
essential for the folding and secretion of the downsiream cai~
alvtic domain, Thess results suggest that the PRR serves a
simple but esseniisl role in tethering the siructurally distinet
bt interaciing domatns of the profein. In addition, the secre-
tion ability of FUs was impaired in the absence of ¥-glycans,
especially those residing af or wesr the catalytic domain, We
alas report for the first time that co-expression of chaperones
signifivantly inereases the soluble and secreted recombinant
profein fovel in 82 celle but has no appreciable effect on the
localization of the protein. These resulte help to slucidate the
funciion of different siructursl dowsing of Factor € and how
the intriosic properiies of vanous domaing of such 2 mosaic
protein influence ite destingdion (lustrated in Fig. B). This
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372

genergl concept of the wmodulsr arvangement may be applivable
io other members of the rultidomain protein family, such as

blo

od coagulation Factor XiY, in particudar the inflvence of

dornain inteyactions on their cell sorting, seeretion, aund fune-
tion. Finally, PRRE is therefore a potential universal conformae-
tional domatin that regaiates protein folding and secretion, and
it is probably applicable as dowsin fuston junctions for engi-
neered chimeric multidomain proteing expressed i eukaryotic
expregion aysiems,
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